Rat SAH model After intraperitoneal anesthesia using chloral hydrate (36mg/100g body weight), the heads of rats were fastened in a stereotactic frame with the mouthpiece at 0°. The body temperature of the animals was maintained at 37.5±0.5°C using an automatic heating pad. The tail artery was cannulated to gauge mean arterial blood pressure and to gain blood samples. The animals were placed in a stereotaxic frame with the mouthpiece at 0°. A laser Doppler flowmeter was used to monitor the cerebral blood flow supplied by the middle cerebral artery in the area of the cerebral cortex constantly. To place the LDF probes, a bur hole was bored 5-mm left lateral and 1-mm posterior to the bregma without injuring to the dura mater.
poly-D-lysine (Sigma, USA), cultured in Neurobasal-A medium supplemented with 2% B-27 and 0.5 mM GlutaMAX™-I (all from Invitrogen , Grand Island, NY), and maintained at 37°C under humidified conditions and 5% CO 2 for 14-19 days. Half of the media were exchanged for fresh media every three days. Transfection of si RNA and plasmid in cultured neurons Both si RNA transfection and plasmid transfection in cultured neurons were performed using Lipofectamine® 3000 Transfection Reagent (Invitrogen , Grand Island, NY) according to the manufacturer's instructions. Cells were transfected with scramble siRNA, neurexin-1β siRNA, neuroligin-1 siRNA, neurexin-1β siRNA + neuroligin-1 siRNA, empty vector, neurexin-1β plasmid, neuroligin-1 plasmid, neurexin-1β plasmid + neuroligin-1 plasmid, respectively. Twenty-four hours after tranfection, the cells were stimulated with 20 μmol/L oxyhemoglobin (OxyHb) for an additional 24 h. After the indicated treatments, cells were harvest for further analysis.
Western blot
The frozen samples or cells were lysed mechanically in lysis buffer containing 20 mmol/L Tris (pH 7.6), 0.2% SDS, 1% Triton X-100, 1% deoxycholate, 1 mM phenylmethylsulfonyl fluoride, and 0.11 IU/ml aprotinin (all from Sigma-Aldrich, USA). The lysates were centrifuged at 12,000g for 20 min at 4°C, and the concentration was measured by the bicinchoninic acid (BCA) method using enhanced BCA protein assay kit (Beyotime, China). The samples were separated using 10 % SDS-PAGE and electrotransferred onto nitrocellulose membrane (Bio-Rad, USA). The membranes were blocked with 5 % non-fat milk for 1 h at room temperature, and were then incubated with primary antibodies against neurexin-1β and neuroligin-1 (Santa cruz, USA) in 5% BSA (in TBS+0.1%Tween 20) overnight at 4°C. The GAPDH or β-actin (Santa cruz, USA) was used as a loading control. The membranes were washed three times for 5 min each in TBS+0.1%Tween 20, and were then incubated in the appropriate horseradish peroxidase (HRP)-conjugated secondary antibodies (Santa cruz, USA) for 2 h at room temperature. Finally, the protein bands were visualized using enhanced chemiluminescence (ECL). The relative quantity of proteins was analyzed using Image J and normalized to that of loading controls.
Immunoprecipitation analysis
Firstly, the brain samples were lysed in ice-cold RIPA lysis buffer (Beyotime, China). For immunoprecipitation, the lysate was incubated with specific antibodies or rabbit IgG (negative control) overnight at 4°C with agitation. Protein A+G Sepharose beads were then added to each immune complex and the lysate-bead mixture was incubated for 4 h at 4°C with rotary agitation. SDS-PAGE and immunoblotting were then performed for further protein separation and detection.
Immunofluorescence analysis
The brain samples were fixed in 4% paraformaldehyde, embedded in paraffin, cut into 4 μm sections, and examined by immunofluorescence staining. Briefly, sections were stained with primary antibodies and appropriate secondary antibodies as described 2 . Normal rabbit IgG was used as a negative control for immunofluorescence assay (data not shown). Finally, sections were observed by a fluorescence microscope (OLYMPUS BX50/BX-FLA/DP70; Olympus Co., Japan). At least three random sections from each rat were examined. The relative fluorescence intensity was analyzed by use of Image J program.
Neurological scoring
At 72 h after SAH, all the rats involved in part 2 of in vivo experiment were examined for behavioral impairment using a previously published scoring system and monitored for appetite, activity, and neurological defects (Table I) .
Morris water maze
Briefly, rats were trained in the Morris water maze on days 3 to 6 postsurgery (4 trials per day). The tank had an altitude of 50 cm, a diameter of 180 cm, and was filled with 20°C to 22°C water to a height of 30 cm. The platform was placed 2 cm beneath the surface of the water. Starting points were changed everyday. Each trial lasted either until the rat found the platform or for 90 seconds. After each trial, rats were allowed to rest for 20 seconds on the platform. Swimming speed, latency and swim path length were recorded. TableⅠBehavior and activity 
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Figure Ⅲ
Representative images of time course of neurexin-1β and neuroligin-1 expression in the rat hippocampus after SAH. Immunofluorescence was performed for neurexin-1β (A) and neuroligin-1 (B); cells were counter-stained with NeuN (red; neuronal marker) and DAPI (blue; nuclei). Scale bar = 100 μm. 
